The Rsp5 E3 ligase mediates turnover of low affinity phosphate transporters in Saccharomyces cerevisiae.
In an effort to identify novel components of the PHO regulon in Saccharomyces cerevisiae, we have isolated and characterized suppressors of the Pho(-) phenotype associated with deletion of the Pho4 transcriptional activator. Here we report that either a defective form of the Rsp5 E3 ubiquitin ligase or deletion of the End3 component of the endocytic pathway restores growth of the pho4 Delta mutant in the presence of limiting inorganic phosphate (P i). The spa1-1 suppressor allele of RSP5 encodes a phenylalanine-to-valine replacement at position 748 (F748V) within the catalytic HECT domain of Rsp5. Consistent with suppression due to impaired ubiquitin ligase activity, the heat-sensitive growth defect of the spa1-1 mutant is suppressed either by overexpression of ubiquitin or by osmotic stabilization. Western blot analyses revealed that the cellular levels of the Pho87 and Pho91 low affinity P i are markedly increased in the spa1-1 mutant, yet Pho84 high affinity P i transporter levels are unaffected. Furthermore, Pho87 and Pho91 are ubiquitinated in vivo in an Rsp5-dependent manner, and the Pho+ phenotype of the spa1-1 suppressor is dependent upon Pho87 and Pho91. We conclude that turnover of the low affinity P i transporters is initiated by Rsp5-mediated ubiquitination followed by internalization and degradation by the endocytic pathway.